Abstract. The high content of cellulose in cocopeat makes this material convertible into glucose. The converting process of cellulose into glucose can be done by hydrolysis. In this research, the coocopeat hydrolyzed enzymatically using cellulose ezyme from Trichoderma reesei. The purpose of this study was to obtain optimum conditions of glucose yield and to know the effect of concentration of NaOH, molasses mass, and the effect of hydrolisis time on glucose yield produced. The variabel used was hydrolisis time (0; 124; and 240 hour), NaOH concenteration (1%; 2%; and 3%), and molasses mass (40; 50; and 60 gr/l). The result showed the higest glucose level obtained at 2% NaOH concenteration, molasses mass 60 gram, and hydrolysis time 240 hours, while the predicted resulted of the optimum conditions of glucose level produced using the software Design Expert 6.08 is 776.771 mg/l at NaOH concenteration 1,35%, molasses mass 59.96 mg/l and hydrolisis time 215.62 hours.
Introduction
Cocopeat is one type of solid waste from coconut processing industry that commonly found in Indonesia. In 2014, Indonesia has a coconut plantation area about 3.65 million hectares with total production of 3.05 million tons per year [1] . The availability of coconut plantations that make a lot of cocopeat waste abundant in Indonesia, until now the utilization of cocopeat waste is still very limited due to the lack of existing technology. One coconut can produce about 400 grams of coconut husk with 75% fiber and 25% cork composition, so the cocopeat content in one coconut is about 100 grams [2, 3] .
One of the benefits of waste cocopeat is can be used as raw material for glucose production with involves Trichoderma reesei fungus, because its contents of 43.44% cellulose [4] . The converting process of cellulose into sugars can be done by hydrolysis, which can be done either chemically or enzymatically. Chemical hydrolysis process can be carried out by using acid solution with pressure more than 1 atm and temperature above 200 o C [4] . Meanwhile, cellulose hydrolysis process using 1% sulfuric acid (H 2 SO 4 ) at a temperature of 215 o C with a conversion of 50% [5] . This acidic hydrolysis process is difficult because it's determining difficulty in operating conditions that make this process less effective and requires a lot of energy, also makes the tools to be corrosive, less environmentally friendly, and can produce such furfural disruptive compounds.
Compared to the chemical hydrolysis, enzymatic hydrolysis is more advantageous. The enzymatic hydrolysis process does not degrade the sugar during hydrolysis process, occur at low temperatures, and lower equipment maintenance costs because there is no corrosive as well as environmentally friendly [6] . Enzymatic hydrolysis of cellulose generally uses microbes that can produce cellulose enzymes, Trichoderma sp is one of the fungi species that can produce the enzyme [4] .
Research that discusses the conversion of cellulose into glucose by using Trichoderma reesei fungi has been widely reported. Hydrolysis of coconut husk using Trichoderma reesei with coconut fiber concentration of 5 g/ml and the same inoculum concentration can yield 0.8 gr/ml of glucose [4] . In another study using cocopeat as a feedstock yielded the highest glucose concentration at a time of 7 days hydrolysis with glucose levels of 193.25 mg/l [7] . Base on the earlier results research, this research was focused to find the optimum condition of hydrolysis cocopeat process to glucose by using Trichoderma reseei fungi.
Materials and Methods

Materials
All chemicals used in the form of grade reagent were obtained commercially from Waco ltd. 
Experimental Procedure
Ten grams of cocopeat was mixed with various NaOH solution (1, 2, and 3%) at a ratio of 1:10 (gr/ml), the sample was then stirred and heated for 2 hours to remove the lignin. Treatment was followed by washing until the pH of wash water become neutral and then drying in the oven. The setting of equipment is shown in Figure 1 .
Fig. 1. Setting of equipment
Glucose Analysis
Glucose content analysis was performed by Di-Nitro salicylates (DNS) method. Two ml DNS reagent mixed with 2 ml of liquid sample and then the mixture was heated to 80-100ºC for 5 minutes to develop a red-brown color. The mixture then was added 1 ml of 40% sodium potassium tartrate solution (rochelle salt). After the color of mixture stabilized, the solution was cooled and the absorbance was measured by using UV-VIS spectrophotometer, Shimadzu 1700.
Data Analysis
Experimental design was carried out using Box-Behnken design with supported by Design Expert 6.0.8 software.
The data was processed using ANOVA. Table 1 performs an experimental design using Design Expert 6.0.8 software. 
Results and Discussion
Summary of surface response statistics model
The statistical model summary provides suggestions for the selection of appropriate models and compatibility with experimental data. Table 2 shows statistical model for the glucose content analysis resulting from the BoxBehnken design. The suggested model was quadratic and linear. Table 2 . Summary of statistical model.
Since the quadratic has a value R 2 closer to one (0.9253) and Adj-R 2 is 0.8294, the suggested model is chosen quadratically. If the value of R 2 close to 1 identifies that there is a high correlation between the observed value and the predicted value [8] . The best modeling is focused on Adj-R 2 value and maximum R 2 value [9] . The value of R 2 is the value that describes the ratio of a variation ratio to total variation and the level of conformity of the resulting model. The value of Adj R 2 generated by this research model was 0.8289, which means that the concentration of NaOH and hydrolysis time greatly affect the diversity of resulting response, while the rest was influenced by other factors not used in this study.
The Box-Behnken design used to produce a mathematical model was actually used to predict the value of glucose levels based on the suggested model. Based on the quadratic model, the equations of the mathematical model generated are as follows: 
Based on the equation model (1) generated above, each variable was the concentration of NaOH (X 1 ), molasses mass (X 2 ) and hydrolysis time (X 3 ). These three variables have a very important influence where the use of these three variables will increase the resulting glucose levels. From the equation (1) obtained results predicted value of glucose levels produced that was tabulated in Table 3 . Table 3 . Comparison research and prediction data (Design expert) for glucose levels.
Comparison of research data with predictive data shows in Table 2 . Center point condition was in Run 5 as much as 50 gr of molasses, 2% NaOH concentration, hydrolysis time of 120 hours, and glucose production level of 534.47 mg/l. Table 2 also shows that the highest glucose levels. The plotting data between research results and predicted results of the expert design was shown in Figure 2 . This figure shows the relationship of prediction values based on the equations proposed by the response surface design and the actual values generated from the experiments. It can be seen that the points on the chart were spread on a straight line and this condition shows the good accuracy of the model obtained.
Fig. 2.
Relationship between glucose levels of the results of research and prediction.
Analysis of Variants (ANOVA)
ANOVA is one of the factorials of Box-Behnken design that is useful for generating interaction between process variables and response variables. The components in ANOVA will be used to calculate the F-ratio that serves to determine the effectiveness of a model [10] . Figure  4 .2 shows that most of the resulting models from this research were significant. It is proved that the resulting prob. > F value was <0.05. The model acceptable if the P value was less than 5% (0.05) which means the model can represent a significant influence on response [9] . The result of variance analysis showed that both linear factors were significant to the response, whereas for the quadratic, the concentration of NaOH, molasses mass, and hydrolysis time had a significant effect on the resultant response. 
Run
Analysis of Surface Response to Glucose Levels
The model suggested to calculate glucose level in this research was quadratic equation. Model selection was based on several factors, such as the value of R 2 . From the model that based on response surface analysis, it used two types of plots, namely contour plots and and 3D plots. This plot was used to facilitate description of the effect of variables on the response. The contour plot was a 2D plot which was the transverse slice of the 3D plot. Contour plots were useful for analyzing the interaction effects among factors on response [11] . The 3D plot shows the effect of two variables on the response to which the variable was made in a fixed state. The model equation suggested by software design expert version 6.0.8 for glucose production was the quadratic model equation. To analyze this model, threedimensional plots and contour plots can be used. The relationship between the three independent variables to the response can be seen in Figure 4 and Figure 5 , respectively. Figure 4 shows the effect of NaOH concentation on the delignification process on glucose level product. Cocopeat used in this study still contains some impurities such as lignin. The presence of lignin in the cocopeat substrate can decrease the rate of cellulosic decomposition, because lignin can adsorb the cellulase enzyme thus reducing the amount of enzymes adsorbed by cellulose and hemicellulose, therefore before hydrolysis process was occurred, a delignification process was first performed to remove lignin in cocopeat [4] . Delignification is a mass removal process of lignin contained in cocopeat. There are 4 types of delignification method, that is biologically, physically, chemically and physically chemically [12] . The method of delignification used in this research was chemically by addition of Sodium Hydroxide (NaOH) with different concentration (1%, 2%, and 3 %). NaOH was used as a delignifier because NaOH can damage lignin structure. In addition to damage the lignin structure, NaOH can also dissolve lignocellulose, but not able to dissolve cellulose, only some of the cellulose can be dissolved in NaOH due to the degree of polymerization [12] . The difference of NaOH concentration used in this study aims to know the effect of delignification on glucose levels formed.
Based on the results of research and data processing using Design Expert showed that NaOH concentrate greatly affect the resultant glucose concentration, at 1% NaOH concentration (with molasses 40 grams and hydrolysis time 120 hours) yield glucose level became 435.79 mg/l, while at 3% NaOH concentration (with molasses 40 grams and hydrolysis time of 120 h) obtained 506.05 mg/l. However, the highest glucose levels reached 761.84 mg/l that were obtained at 2% NaOH concentration (with molasses 60 g and hydrolysis time of 240 h). Figure 5 shows the effect of molasses concentration added to the Trichoderma reesei culture on the glucose level production. Molasses are a source of nutrients used for the growth of the mycelium of the Trichoderma reesei mycelium in which the mycelium may secrete the cellulose enzyme used for hydrolysis process. Better nutrients added to the fungus, more enzymes will be produced by the fungus therefore more enzymes produced, hydrolyzed cellulose will increase into glucose and glucose production will be higher. Figure 4 and Figure 5 also show the profile of glucose levels produced during the hydrolysis process from 0 to 240 hours. Results of the measurement of glucose levels showed that the treatment that received highest glucose level of 761.84 mg/l occurred at 240 hours. The increase in glucose levels produced shows interaction between cellulose enzyme and cellulose substrate present in cocopeat which will form a complex bond between enzyme and glucose-producing substrate. The interaction between the cellulose enzyme and the substrate at the time of hydrolysis with longer time span causes the reaction to run maximum so the glucose level production becomes higher. Table 4 . Optimum conditions of glucose levels.
Optimization Glucose levels
The optimization process was carried out by regulating NaOH concentration, molasses concentration, and hydrolysis time adjusted according to the level range. The response variable as glucose concentration was pointed maximum to obtain the highest yield. Table 4 and Figure 6 show the optimum results of glucose production from cocopeat using Trichoderma reesei. The optimum conditions of process will be achieved at molasses mass of 59.95 gr, 1.35% NaOH concentration, and hydrolysis time of 215.62 hours. Figure 6 shows a 3D plot image and contour plot of the optimum conditions suggested to produce the highest glucose levels. 
Conclusion
Based on the results described above, it can be concluded that cocopeat can be hydrolyzed by using 
